Introduction-Mental health disorders are prevalent in the United States, Iraq, and Afghanistan war veterans. Mental illness, including posttraumatic stress disorder (PTSD) with or without psychiatric medications, can increase the risk for male sexual dysfunction, threatening quality of life.
Introduction
Since the start of the Iraq and Afghanistan conflicts (Operation Iraqi Freedom [OIF] and Operation Enduring Freedom [OEF], principally Afghanistan), over 2 million Americans have served in the war. Over half of the 1.5 million who are eligible for Department of Veterans Affairs (VA) healthcare have enrolled upon returning from deployment [1] . Over half of these veterans have received mental health diagnoses, the most prevalent of which is posttraumatic stress disorder (PTSD) [1] . PTSD has been associated with multiple physical health complaints in OIF/OEF and prior-era veterans [2] [3] .
Sexual dysfunction is an underrecognized consequence of exposure to combat and traumatic stress. Small case series and cross-sectional studies have suggested that sexual dysfunction is associated with trauma-related mental illness, including PTSD [4] [5] [6] . Letourneau et al. surveyed 90 combat veterans with PTSD diagnoses and found that over 80% were experiencing clinically relevant sexual difficulties; erectile dysfunction (ED) and premature ejaculation were the most frequently reported problems [4] . In another study of veterans, 85% of those with PTSD reported ED compared with 22% of controls and those with PTSD scored significantly lower on scales of sexual satisfaction [5] . Finally, among 53 OIF/OEF veterans entering a PTSD residential recovery program, the majority reported sexual dysfunction: 39 reported diminished libido, 26 reported ED, and 8 reported ejaculatory dysfunction [6] .
Despite the high prevalence of mental health problems in returning veterans, and the central importance of sexual well-being to self-esteem and quality of life in this age group [7] , there have been few large-scale studies of sexual health among male Iraq and Afghanistan veterans [8] [9] [10] . This may reflect that sexual dysfunction is a highly stigmatized condition and, as such, may be underreported or understudied.
Aims
The main aim of this study was to determine the prevalence and correlates of sexual dysfunction among a national sample of male Iraq and Afghanistan veterans. We focus exclusively on male sexual dysfunction because in a recent large study of women veterans using VA care, we found those with mental health disorders, particularly PTSD, had a substantially higher risk of receiving a sexual dysfunction diagnosis [8] . We hypothesized that sexual dysfunction is prevalent among young male veterans with mental health diagnoses, particularly PTSD, and that psychiatric medications used to treat these disorders increase the risk of sexual dysfunction.
Methods

Study Population
The study population was identified using the VA national OEF/OIF Roster, an accruing database of veterans who have returned from recent military service in Iraq and Afghanistan and have enrolled in the VA healthcare system. We examined administrative data from 647,203 Iraq and Afghanistan male veterans who entered VA healthcare from October 7, 2001 to September 30, 2009 (after their most recent deployment) and were followed for 2 years. The study end date was September 30, 2011 and veterans with <2 years follow-up time were excluded (N = 233,627). We also excluded veterans ≥65 years (N = 54), those with psychiatric prescriptions but no psychiatric diagnosis (N = 6,901), those with incomplete information on key covariates (N = 626), and those with prostate cancer (N = 720). The final study population consisted of 405,275 OEF/OIF veterans ( Figure 1 ). The study was approved by the Committee on Human Research, University of California, San Francisco, and the Human Research Protection Program at the San Francisco VA Medical Center.
Data Source
The VA OEF/OIF Roster contains basic demographic and military service information [11] . The OEF/OIF Roster was linked to two other national administrative databases: (i) the VA National Patient Care Database to obtain information on VA clinic visits and associated clinical diagnoses; and (ii) the VA Decision Support System which contains detailed pharmacy records.
Main Outcome Measures
Dependent Variables-Sexual Dysfunction, Medications, and Urology Visits. Through medical literature review and consensus of the co-authors, a urologist (B.N.B.) and two internists (K.H.S. and B.E.C.), we identified International Classification of Diseases, Ninth Revision Clinical Modification (ICD-9-CM) codes that represented male sexual dysfunction: ED (607.84), hypogonadism (256.1), and "other sexual dysfunction," that included premature ejaculation (302.75); male orgasmic disorder (302.74); psychosexual dysfunction, unspecified (302.70); hypoactive sexual desire disorder (302.71); psychosexual dysfunction with inhibited sexual excitement (302.72); and other psychosexual dysfunction (302.79). We identified medications prescribed to treat ED and other sexual dysfunction at the VA: phosphodiesterase inhibitors (sildenafil citrate and vardenafil) and suppository or injection medication (alprostadil). Because sexual dysfunction diagnoses have a relatively low prevalence and may not be consistently coded in the medical record, we created a binary composite outcome variable for sexual dysfunction that captured ≥1 of the sexual dysfunction diagnostic codes or ≥1 prescription medications for sexual dysfunction, or both. Finally, we identified VA urology visits that were associated with either a sexual dysfunction diagnosis and/or a prescription for an ED medication (filled within at least 90 days of the urology visit).
Independent Variables-Mental health diagnoses were identified using ICD-9-CM diagnoses (290 to 319) corresponding to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition classifications [12] . Mental health diagnoses were categorized into three mutually exclusive groups: (i) no mental health diagnosis; (ii) mental health diagnoses excluding PTSD; and (iii) PTSD diagnoses with or without other mental health diagnoses. We did not create a separate category for PTSD alone given concerns that clinicians working in specialized PTSD clinics may not always code comorbid disorders, and that the vast majority of individuals with PTSD have comorbid mental health disorders [13] .
Smoking, alcohol, and drug use disorders were excluded in the categorization of mental health disorders in order to examine each as separate independent covariates (see below).
We examined sociodemographic information (e.g., age, race/ethnicity, and marital status), military service information including component type (Active Duty vs. National Guard or Reserve), branch of service, rank (officer vs. enlisted), and number of deployments (1 vs. ≥2); other ICD-9-CM clinical diagnoses associated with sexual dysfunction, i.e., spinal cord injury (805,806), alcohol use disorders (305.00-305.03 and 303), substance use disorders (305.20-305.93 and 304), smoking (305.1), diabetes mellitus (250, 357.2), and hypertension (401-405); prescription medications known to contribute to sexual dysfunction, e.g., antidepressants, antipsychotics, and opioids; and number of visits to VA primary care and mental health clinics.
Statistical Analysis
Of the 405,275 male OEF/OIF veterans, we compared the prevalence of those with and without a composite sexual dysfunction diagnosis among particular subgroups of veterans (e.g., married vs. unmarried veterans). Next, we compared the prevalence of specific sexual dysfunction diagnoses, medications used to treat sexual dysfunction, and urology visits across the three mental health diagnostic categories (defined above). We compared the proportion of sexual dysfunction diagnoses and prescription medications used to treat sexual dysfunction originating from primary care vs. urology and other specialty services.
Generalized estimating equations using a Poisson distribution and robust error variance were used to model the relative risk of sexual dysfunction [14] . In order to model whether outcomes occurred during the period when a patient was receiving any of the designated psychiatric medications (antidepressants or antipsychotics), medication use was modeled as a time-varying covariate [15] . Patients who received any of these medications for a portion of the follow-up period were represented twice in the model; one record for the time they were receiving medications and a second record for the time off these medications. We developed adjusted models accounting for sociodemographic, military service, comorbid disease, and opioid medication. As a sensitivity analysis, we adjusted for number of primary care and mental health clinic visits to account for possible ascertainment bias; the adjustment did not produce clinically important changes in the risk estimates. We chose a P value of <0.01 as our threshold for statistical significance given the large sample size. Analyses were conducted using SAS software 9.3 (SAS Institute Inc., Cary, NC, USA) and STATA 12.1 (StataCorp, College Station, TX, USA).
Results
Of 405,275 male veterans, the median age was 28 years (range 18-64 years); 54% were ethnic/minorities; 53% were unmarried; 42% had served in the National Guard/Reserve forces; and 36% had served ≥2 deployments (Table 1) . A substantial proportion had been prescribed antidepressants (26%), antipsychotics (6%), and opioid medications (17%). In unadjusted analyses, factors most strongly associated with sexual dysfunction were increasing age, spinal cord injury, other medical comorbidities (e.g., diabetes), and the use of psychiatric and opioid medications. Table 2 demonstrates that overall, 5.3% (n = 21,494) of Iraq and Afghanistan veterans in the study population received diagnoses of sexual dysfunction and/or an erectile aid prescription. ED was the single most common sexual dysfunction diagnosis (1.7%); 17,686 (4.4%) men were prescribed at least one medication for sexual dysfunction. Compared with those with no mental health diagnoses or a mental health diagnosis other than PTSD, those with PTSD were more likely to have ED (0.8% vs. 2.4% vs. 3%, respectively); have been prescribed medication for sexual dysfunction (1.8% vs. 5.8% vs. 9.0%, respectively); or visited a urologist for sexual dysfunction (0.2% vs. 0.6% vs. 0.8%, respectively).
After adjusting for potential confounding variables, mental health diagnoses remained independently associated with sexual dysfunction, and the magnitude of this association was greater for PTSD than for other types of mental health diagnoses (Table 3 ). Further adjustment for psychiatric and opioid medications reduced the magnitude of these associations, but they remained significant. In an attempt to isolate the role of psychiatric medications and mental illness, we stratified veterans into five groups depending on their PTSD, mental health, and psychiatric medication status (Table 4 ). We found that veterans with mental health disorders, particularly PTSD, were at the highest risk of sexual dysfunction when also prescribed psychiatric medications (ARR 4.59, 95% CI = 4.41-4.77) ( Table 4 ).
Discussion
Sexual dysfunction is an important health condition found in a large number of returning combat veterans that can result in reduced quality of life, decreased sexual intimacy, and increased health-care utilization [16] . To our knowledge, this is the first report of the prevalence and correlates of sexual dysfunction in a large population of male Iraq and Afghanistan veterans enrolled in VA healthcare. Among younger male veterans with a median age of 28 years, those with mental health diagnoses, particularly PTSD, had an increased risk of receiving a sexual dysfunction diagnosis, being prescribed medication for sexual dysfunction, and utilizing specialty urological services. Among those with PTSD, sexual dysfunction diagnoses were relatively common (>10%), with a nearly fourfold risk in unadjusted analyses and a greater than threefold risk after adjustment for sociodemographic and military service characteristics, medical comorbidities, and medication use. Being prescribed psychiatric medications (used to treat both depression and PTSD) significantly increased the risk of sexual dysfunction, with the greatest risk in veterans with PTSD.
Our findings expand upon previous research that suggests an association between mental illness and sexual dysfunction [17] [18] [19] . Previous investigations have demonstrated that mental illness is associated with a myriad of medical conditions and greater healthcare usage [20] [21] [22] [23] [24] . Mental illness has been associated with diseases of aging such as coronary artery disease [25] and dementia [26] . There are several plausible and interrelated mechanisms that may contribute to sexual dysfunction in war veterans with mental health problems (particularly PTSD) [27, 28] . First, military deployment negatively impacts neuropsychological health, in general [29] , and more specifically, neuroendocrine, neurobiologic, and autonomic dysfunction produced by PTSD may promote sexual dysfunction. Second, conditions associated with mental illness such as cardiovascular disease may cause sexual dysfunction. Third, medications used to treat PTSD, such as selective serotonin reuptake inhibitors (SSRIs) and other psychotropic medications are known to cause erectile and ejaculatory dysfunction. Also, many veterans are deployed under the age of 25 during a formative time of their sexual development and their sexual wellness may be vulnerable to the stress of combat [30, 31] . Finally, upon return from deployment, mental illness is associated with relational difficulties, marital disruption, reduced intimacy, spousal abuse, and lower marital satisfaction [30] .
It is unclear whether this veteran cohort has a higher or lower prevalence of sexual dysfunction when compared with other male populations. Nationally and regionally representative samples and clinical series have used anonymous and confidential self-report questionnaires to determine the prevalence of sexual dysfunction. For men under age 35, estimates of ED based on direct questioning have ranged from 2% to 14% [18] , and we found a prevalence of sexual dysfunction of 5.5% for this cohort overall. We relied on administrative data, which likely under-estimated prevalence as veterans returning from war are not systematically screened for sexual dysfunction and must specifically seek out treatment and receive a diagnosis. Nevertheless, we found that veterans who received a diagnosis of PTSD had a prevalence of sexual dysfunction of over 10% which increased to nearly 13% among those prescribed psychiatric medication.
SSRIs are the most frequently prescribed medication nationally and a U.S. Food and Drug Administrations' approved treatment for PTSD and depression [32] . SSRIs are associated with ejaculatory dysfunction such as delayed ejaculation, inability to ejaculate, and absent or delayed orgasm [33] . Prior to initiating psychiatric medications, an evaluation of baseline sexual function may help quantify side effects, should they occur. If sexual dysfunction develops, efforts to adjust the medication regimen by either lowering dosages or switching to a new medication class to minimize sexual side effects may improve adherence to psychiatric medications and preserve quality of life [33] . This is particularly important considering the well-documented difficulties of retaining these young veterans in treatment for trauma-related disorders [34, 35] . In addition, veterans with mental illness and sexual dysfunction may benefit from evaluation by a sex therapist [30] .
Our results should be considered in light of several limitations. First, our measures were based on retrospective administrative and pharmacy data which may have failed to capture some clinical or subclinical problems compared with validated self-report instruments. Some veterans embarrassed about sexual dysfunction may not have disclosed their symptoms to their providers or may have sought care for sexual dysfunction from non-VA providers, and these visits and diagnoses would not have been recorded in VA databases. Second, our findings in this treatment-seeking cohort of Iraq and Afghanistan veterans may not generalize to other veterans, either those from prior eras, or those who receive care outside of the VA system, although the VA provides care to the majority of recently returned combat veterans [1] . Third, ascertainment bias may have led to inflated estimates of sexual dysfunction prevalence in veterans with mental health problems because of increased medical services utilization in veterans with mental illness [36] . However, in a sensitivity analysis, adjustment for health services utilization did not appreciably change the relative risk of sexual dysfunction. Fourth, we cannot infer causality in this study, though the finding of a robust and independent association between PTSD and sexual dysfunction in a large population of combat veterans is novel and represents a potentially important public health concern. In addition, it is possible that some patients obtained ED medications for recreational use, but had normal sexual function. We did not have access to data pertaining to vacuum-assisted ED devices or penile prosthetic utilization patterns. Finally, the effect of psychiatric medications may be confounded by indication in that greater symptom severity, and not the addition of medication per se, was associated with increased risk for SD.
Conclusions
Returned veterans with mental health diagnoses, particularly PTSD, had an increased risk of receiving a sexual dysfunction diagnosis, being prescribed medication for sexual dysfunction, and utilizing specialty urological services. Considering the limitation described previously, being prescribed psychiatric medications appeared to significantly increase the risk of sexual dysfunction with the greatest risk in veterans with PTSD. Future directions in clinical research on mental illness and sexual dysfunction among veterans should focus on obtaining individual-level prospective data using validated instruments to measure mental illness and sexual function, including sexual function. Table 1 Correlates of sexual dysfunction * among 405,275 Iraq and Afghanistan male veterans in VA healthcare from October 7, 2001 to September 30, 2009 Association of sexual dysfunction with PTSD with and without other mental health (MH) diagnoses (Dx) , stratifying by psychiatric medication use, treating antidepressant, and/or antipsychotic prescriptions as a timevarying covariate *
Cohort derivation
Total veterans N
Veterans with sexual dysfunction n (%)
Adjusted † Adjusted ‡ ARR (95% CI) Pr > |Z| ARR (95% CI) P > |z|
